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Sulfur Uptake in Mycorrhizal Luchu Pines Established
On Coal Mine Spoil

Chiang-Her Yen,'” Hung-Tao Hu” and Hsu-Ho Chung?

[ Summary ]

Seedlings of Luchu pine (Pinus fuchuensis) inoculated with mycorrhizal fimgus (Pisolithus tinctorius)
were established on coal mine spoil. Tissue analyses of these mycorrhizal pines showed that the fine roots
had the highest sulfur concentration (2255 mg/kg), whereas the oldest branches contained the lowest
sulfur concentration (385 mg/kg). Generally, sulfur contents in needles and branches increased from
bottom to top with little variation, and contents of needles were always higher than those of branches for
the same shoot.  The sulfur contents in tissues of Luchu pines established on coal pine spoil were
significantly higher than in those grown on normal sites. Our findings indicate that the Luchu pine is
capable of absorbing large quantities of sulfiur on coal mine spoil possibly via its mycorrhizal roots.
Anatomical observations of the fine roots show that lump structures exist in the lumen of the cortex cells,
and by using scanning electron microscopy and energy dispersive spectrospcopy (EDS), we were able to
prove that the lump structures stored in the cortex cells contained high concentrations of sulfirr.
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Fig. 1. Sample collection positions of the
Luchu pine.
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Fig. 2. Diagram of oxygen flask and filter
paper used for enclosing plant sample.
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Table 1. Suifur concentration of Luchu pine
planted on coal mine spoil

Sample location Sulfur'! (mg/kg)

Leaf and bark of Top stem 746.7 £ 16.1
Top stem 585.0 = 18.0
6" branch 920.0 + 31.2

6™ leaf 12817+ 176
5% branch 820,0 + 312
5% leaf 12183 + 332
4% pranch 776.7 + 25.7
4% jeaf 1235.0 = 42.7
3™ branch 656.7 + 20,8
3% leaf 1191.7 = 325
2™ branch 5250 %+ 278

2% |eaf 1025.0 + 32.8
1* branch 3350 £ 183
1% leaf 911.7 + 275

Stem-leaf 13233 #3511
Bark 576.7 +- 25.7

Stemn 401.7 = 176

Main root 718.3 - 284
Middle root 1093.3 £ 35.1
Fine root 2255.0 = 57.7

' Means represent 3 replicates sampled from 3 Luchu pines.
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Table 2. Sulfur concentration of Luchu pine collected from coal mine spoil, Peitou, Hsintien, and

Pingshi.
Position Coal mine spoil Hsintien Peitou Pingshi
Branch 776.7 £ 25.7Y 4167 £ 202 665.0 &= 27.8 §56.7 £ 257
Leaf 1235.0 £ 427 646.7 £ 35.5 953.4 = 36.9 686.7 = 25.7
Middle root 1093.3 = 35.1 7533 £ 30.1 953.3 £ 40.1 860.0 £ 25.0
Fine root 2255.0 £ 57.7 925.0 = 33.0 1231.7 = 48.6 1073.3 = 553

Y Means represent 3 replicates sampled from 3 Luchu pines.

Table 3. Chemical properties of soils collected from coal mine spoil, Hsintien, Peitou, and Pingshi.

Coliection site Coal mine spoil Hsintien Peitou Pingshi

pH 3.68 £ 0.117 580 £ 0.06 4.64 = 0.09 5.02 +0.12
Total-N (%) 0.23 = 0.06 0.38 = 0.04 0.290 = 0.05 031 £0.03
NH4-N (mg/kg) 8.74 = 0.38 14.10 + 0.36 11,09 + 0.32 9.85 £ 0.29
NO;-N {mg/kg) 2895 £ 1.25 4238 + 1.84 3531 £ 1.73 3243 = 1.24
Available-P (mg/kg) © 6,23 = 0.67 2429 + 0.62 17.78 = 0.69 13.86 = 0.43
Exchangeable-K (Cmol(+)/Kg) 0.25 = 0.04 0.52 = 0.02 0.43 £ 0.04 0.46 = 0.03
Exchangeable-Ca (Cmol(+)/Kg} 0.66 = 0.08 10.96 = 0.62 8.85 + 0.51 7.65 = 0.41
Exchangeable-Mg (Cmol(+)/Kg) 045 £ 012 351 = 0.10 3.03 £0.08 295 £ 0.08
CEC* (Cmol(+¥Kg) 18.01 & (.62 28.35 + 0.58 26.52 + 0.58 23.53 £ 0.58
Inorganic-S (mg/kg) 1443.23 + 68.74 165.84 = 7.57 356.36 + 1245 176.54 = 791
Exchangeable-Al (mg/kg) 735.82 + 38.53 51.78 4 3.33 81.22 + 6.31 73.56 = 5.64
Organic matter (%) 539 + 045 845 = 0438 7.98 = 0.48 6.58 £ 0.43

D Means represent 3 replicates sampled from 3 Luchu pines.

 CEC: cation exchange capacity.
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Fig. 3. Typical IC chromatogram resulting
from injection of abserbing solution from
oxygen flask before (a) and after (b) adding
plant tissue to filter paper.
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Fig, 4. SEM micrograph of root cortex cell of
Luchu pine with lumps present (arrowhead).
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Fig. 5. SEM-EDS spectra of lump inside the
root cortex cell of Luchu pine grown on coal
mine spoil.
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